SUMMARY Bayesian networks (BNs) have been increasingly applied to support management and decision-making processes under conditions of environmental variability and uncertainty, providing logical and holistic reasoning in complex systems since they succinctly and effectively translate causal assertions between variables into patterns of probabilistic dependence. Through a theoretical assessment of the features and the statistical rationale of BNs, and a review of specific applications to ecological modelling, natural resource management, and climate change policy issues, the present paper analyses the effectiveness of the BN model as a synthesis framework, which would allow the user to manage the uncertainty characterising the definition and implementation of climate change adaptation policies. The review will let emerge the potentials of the model to characterise, incorporate and communicate the uncertainty, with the aim to provide an efficient support to an informed and transparent decision making process. The possible drawbacks arising from the implementation of BNs are also analysed, providing potential solutions to overcome them.
Characterise Incorporate Communicate
Use of probabilities to quantitatively characterise uncertainty:
• Frequentist approach
Incorporate uncertainty into the analysis of complex issues:
• Transparent and comprehensive policy analyses
• Interdisciplinary approaches
Incorporate uncertainty into the models:
• Sensitivity analysis
• Uncertainty propagation
• Learning
Informed and transparent decision making process:
• Quali-quantitative instruments from decision analysis (Cognitive maps; Decision trees; Influence diagrams; Bayesian networks..)
• Interfaces and graphical structures
Figure 2: Synthesis of the main approaches applied to characterise, incorporate and communicate the uncertainty in climate change policy.
Probability is often considered as the best-known and most widely used formalism for quantitatively characterizing uncertainty (Morgan and Henrion, 1990) , and the frequentist approach is usually applied, which is defined as objectivist since it assumes that probability is an objective property of theoretically infinite sequences of trials rather than of a single event. Since the frequentist approach deals with processes that are or can be imagined as repetitive in nature, it is often impractical for most real world decision problems. In contrast, the subjectivist or Bayesian interpretation considers the probability of an event as the degree of belief that a person has that an event will occur, given the relevant information known to that person. As a consequence, the probability is a function of the state of information, and not only of the event.
Bayesian networks (BNs) are a new generation of probabilistic models, which apply the principles of the Bayesian philosophy, and are capable of modelling real-world decision problem using theoretically sound methods of probability theory and decision theory. The network depicted in Figure 3 is a Bayesian decision network (BDN), which contains "chance" (or sometimes "deterministic") nodes, but also "decision" nodes, which represent the decision being made at a particular point in time, and "utility" nodes, which explicit the value function measuring the desirability of the outcomes of the decision process. Table 1 ). The probability representing the knowledge of the subject before the research is conducted is called "prior", and indicates the likelihood that an input parameter will be in a particular state.
When new data or information became available, the prior probability updates and incorporates the evidence into a posterior probability. Evidence which has uncertainty associated with it can be considered in the updating algorithm in terms of "virtual" or "likelihood" evidence.
The new outcome represents the probability that a variable will be in a particular state, given the input evidence, the conditional probabilities, and the rules governing how the probabilities combine.
In BNs, therefore, each link that 
Climate change Gu et al. (1996) X X X characterising, incorporating and communicating the uncertainty (Table 3) .
Characterising Incorporating Communicating
Handling aleatory/epistemic uncertainty through a probabilistic model
Adaptive management through probability propagation and belief updating
Supporting policy decision processes through Bayesian decision networks
Handling epistemic uncertainty through the integration of expert judgments and data from different sources Examining alternative management scenarios 
Improving communication among different actors through the graphical interface

Management of uncertainty in BNs
